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(54) IMAGE FORMING LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming lens having a high image filed illuminance even in 
the case of using in an unmagnified state, and also 
capable of suppressing the fluctuation of various kinds of 
aberration. 

SOLUTION: The image forming lens 1 6 is constituted of 
three lenses; a 1st lens 41 constituted of a both-side 
convex lens, a 2nd lens 42 constituted of a both-side 
concave lens and a 3rd lens 43 constituted of a both- 
side convex lens positioned in this order form an object 
side, and the image side surface 43a of the 3rd lens 43 
is made aspherical. Besides, the image forming lens is 
constituted so as to satisfy the following conditions; 
0.25<f1/f3<0.75, 0.25<&verbar;f2&verbar;/f<0.35 and 
1.65<Nd2<1.72, provided that (f1) denote the focal 
distance of the 1st lens 41, (f2) distance of the 3rd lens 
43, (f) denotes the composite focal distance of all the 
lenses and Nd2 denotes the refractive index of the 2nd 
lens 42. 
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* NOTICES * . 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While consisting of three lenses, the 1st lens which becomes order from a biconvex 
lens, the 2nd lens which consists of a biconcave lens, and the 3rd lens which consists of a 
biconvex lens, from a body side and forming a field by the side of an image of said 3rd lens in the 
aspheric surface When a refractive index of f and the 2nd lens is set [ a focal distance of f 1 and 
the 2nd lens / a focal distance of f2 and the 3rd lens ] to Nd2 for a synthetic focal distance of 
f3 and all lenses, a focal distance of said 1st lens 0.25 — < — f1 / f 3 — < — 0.750.25<|f2 |/f — 
< 0.351, 65<Nd 2< 1.72 — an image formation lens characterized by fulfilling a monograph 
affair. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an image formation lens 
suitable as a lens for carrying out image formation of the photographic subject image to image 
sensors, such as CCD. 
[0002] 

[Description of the Prior Art] The illumination light from the light source is irradiated at the 
photographic film under conveyance developed negatives, image formation of the image light 
which penetrated the photographic film is carried out to solid state image pickup devices, such 
as CCD, through optical system, and the film picture input device which outputs the obtained 
image to visual equipments, such as CRT and a printer, is known. In this film picture input device, 
image formation of the projection light is carried out to a solid state image pickup device at the 
rate of actual size, and the lens of the triplet type indicated by JP.3-81714.A is used as optical 
system for these Image formation. 
[0003] 

[Problem(s) to be Solved by the Invention] There is a defect that an image surface illuminance 
will become dark In connection with this if it is going to extend a field angle in order to use at the 
rate of actual size although a triplet lens has the advantage that the balance of many aberration 
can be maintained at a good condition with an easy configuration. Then, the lens of the triplet 
type constituted so that an image surface illuminance might become bright is proposed by JP,5- 
188284,A. However, if this lens is used at the rate of actual size, a curvature of field will become 
large too much, it becomes impossible to be able to finish stopping this, and distortion aberration 
will increase. Thus, it was dramatically difficult to reconcile wide-angle-izing of an image 
formation lens, and high llluminance-ization, and, as for the f number, about five were made into 
the limit with the image formation lens conventional triplet type. 

[0004] Even if this invention was made in consideration of the above-mentioned situation and it 
uses it at the rate of actual size, an image surface illuminance is high and it aims at offering the 
image formation lens which suppressed fluctuation of many aberration 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, an image 
formation lens of this invention While three lenses, the 1st lens which becomes order from a 
biconvex lens, the 2nd lens which consists of a biconcave lens, and the 3rd lens which consists 
of a biconvex lens, constitute from a body side and forming a field by the side of an image of the 
3rd lens in the aspheric surface When a refractive index of f and the 2nd lens is set [ a focal 
distance of f1 and the 2nd lens / a focal distance of f2 and the 3rd lens ] to Nd2 for a synthetic 
focal distance of f3 and all lenses, a focal distance of the 1st lens 0.25 — < — f1 / f 3 — < — 
0.750.25<|f2 |/f ~ < — 0.351. 65<Nd 2< 1.72 ~ it is made to ftilfill a monograph affair 
[0006] 

[Function] In this invention, while amending the spherical aberration produced when it uses at 
the rate of actual size by making the negative refractive power and the negative refractive index 
of the 2nd lens into a suitable value, change of a curvature of field can be suppressed. Moreover, 
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by making the field by the side of the image of the 3rd lens into the aspheric surface, the 
curvature of field which it was not able to finish stopping with the 2nd lens can be amended, and 
distortion aberration can be suppressed now. 

[0007] Moreover, by filling conditional-expression 0.25<f1/f3 <0.75. fluctuation of the spherical 
aberration produced with the 1 st lens and the comatic aberration of the 3rd lens can be 
suppressed, the balance of many aberration can be maintained, and good optical-character 
ability can be obtained. When the minimum of this conditional expression is exceeded, the 
refractive power of the 1 st lens becomes large too much, the spherical aberration produced with 
the 1st lens increases, and it becomes impossible for the 2nd lens to be unable to amend. When 
a maximum is exceeded, the refractive power of the 3rd lens becomes large too much, the 
comatic aberration of the 3rd lens increases, and it becomes impossible moreover, to be able to 
finish stopping a curvature of field. 

[0008] Moreover, with constituting the 2nd lens so that conditional-expression 0.25<|f2 
|/f<0.351.65<Nd 2< 1.72 may be filled, while being able to amend spherical aberration, change of a 
curvature of field can be suppressed and the balance of many aberration can be maintained at a 
good condition. When either exceeds a minimum at least among the above-mentioned conditional 
expression, the negative refractive power of the 2nd lens becomes excessive, spherical 
aberration increases, and it becomes impossible to be able to finish stopping this. Moreover, if 
either exceeds a maximum, a curvature of field will get worse, it will become impossible for the 
3rd lens to be unable to amend, and distortion aberration will increase. 

[0009] In addition, the aspheric surface of the 3rd lens is formed so that conditional-expression 
X=ch2/[1+root{1-(1+K) c2 h2)]+Ah4+Bh6+Ch8+Dh10 may be filled. Among a formula, in K, A, B, 
C, and D, c expresses the inverse number of radius of curvature, and h expresses the height of 
the beam of light from an optical axis for an aspheric surface coefficient, respectively. Here, 
many aberration on a shaft and besides a shaft can be amended with sufficient balance with 
constituting the aspheric surface so that conditional-expression-0.0007<A<-0.0001 5 may be 
filled. When the maximum and minimum of this conditional expression are exceeded, a curvature 
of field and spherical aberration become superfluous, and it becomes impossible to be unable to 
amend. 
[0010] 

[Embodiment of the Invention] Drawing 5 shows the configuration of a film picture input device. 
The film picture input device 10 consists of the fluorescent lamps 11, the image read stations 12, 
and monitors 13 for the light sources. A photographic film 14 is conveyed with constant speed in 
the drawing Nakaya mark direction in between a fluorescent lamp 1 1 and the image read stations 
12. The image read station 12 consists of the mirror 15, the image formation lens 16, the CCD 
line sensor 17, and the image-processing section 18 for optical-path bending, and the CCD line 
sensor 17 and the image-processing section 18 are formed on the printed circuit board 19 of 
one sheet. 

[001 1] The illumination light emitted from the fluorescent lamp 1 1 penetrates a photographic film 
14, and projects a film image. It is reflected in the sense parallel to the direction of film transport 
by the mirror 1 5, and image formation of the projection light which penetrated the photographic 
film 14 is carried out to the CCD line sensor 17 through the image formation lens 16. The picture 
signal of the image by which image formation was carried out to the CCD line sensor 1 7 is sent 
to the image-processing section 18, and after it performs negative positive transform processing, 
gradation amendment, color correction, etc. here, it is projected on a monitor 13. 
[0012] The image read station 12 is incorporated by one in the maintenance unit 20 shown in 
drawing 6 and drawing 1 . The maintenance unit 20 consists of the main part section 21 holding a 
mirror 1 5, a lens frame 22 holding the image formation lens 1 6 and an image sensor frame 23 
that holds the CCD line sensor 17 and a printed circuit board 19 to one, and a presser-foot 
board 24, as shown in drawing 7 . The main part section 21, the lens frame 22, and the image 
sensor frame 23 are fabricated by the resin material which has protection-from-light nature, 
respectively. The black box 25 is formed in the main part section 21 at one, and a mirror 15 is 
contained by this interior. Back 25a is carrying out the opening of the black box 25, and the 
incidence opening 26 for carrying out incidence of the projection light which penetrated the 
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photographic film 14 into a black box 25 is formed in upper surface 25b. Moreover. Openings 27a 
and 27b are formed in the location which counters the both-sldes sides 25c and 25d of a black 
box 25. 

[0013] The lens-barrel 28 is formed in the fi-ont face of the image sensor frame 23 at one. The 
lens-barrel 28 is formed so that it may become the optical axis of the CCD line sensor 17 and 
the same axle which are incorporated in the image sensor frame 23, and Ribs 29a and 29b and a 
opening 30 are formed in the upper part. The lens frame 22 holding the image formation lens 16 
is inserted in this lens-barrel 28. and the image formation lens 16 and the CCD line sensor 17 
are positioned by this on the same axle. After the image sensor frame 23 is positioned so that 
the point of the lens frame 22 attached in the front face may enter in a black box 25 from back 
25a in which the black box 25 carried out the opening, the screw stop of it is carried out on the 
main part section 21. 

[0014] The presser-foot board 24 consists of metal sheet metal, is put on the upper surface of a 
black box 25. and a screw stop is carried out on the main part section 21. The stop piece 34 
which carried out the shape of the mirror maintenance pieces 31 and 32. the press pieces 33a 
and 33b, and a hook of a couple while opening 24a was formed in the incidence opening 26 
formed in the black box 25 at this presser-foot board 24 and the location which counters is 
formed In one. The mirror maintenance pieces 31 and 32 of a couple are formed so that it may 
face across the both-sides sides 25c and 25d of a black box 25, and the mirror attaching parts 
31a and 32a which it comes to bend inside, respectively are formed in the point. A projection is 
laid in a black box 25 from the openings 27a and 27b by which the mirror attaching parts 31a and 
32a were formed in the both-sides sides 25c and 25d of a black box 25. and a mirror 15 is laid on 
this. 

[0015] The press pieces 33a and 33b and the stop piece 34 are formed so that it may project 
above a lens-barrel 28. As shown in drawing 6 . the press pieces 33a and 33b suppress a lens- 
barrel 28 caudad in contact with the ribs 29a and 29b prepared in the upper part of a lens-barrel 
28, and regulate migration in the vertical direction of the image sensor frame 23. Moreover, the 
stop piece 34 enters in the opening 30 formed in the lens-barrel 28. and regulates migration to 
the cross direction of the image sensor frame 23. When the presser-foot board 24 is put on a 
black box 25, it is tacking carried out of the lens frame 22 and the image sensor frame 23 to one 
on the main part section 21 by these, and the image formation lens 16 and the CCD line sensor 
1 7 are positioned. And if the screw stop of the image sensor frame 23 and the presser-foot 
board 24 is carried out, the physical relationship of a mirror 15, the image formation lens 16, and 
the CCD line sensor 17 is maintained by the proper condition, and is fixed in the maintenance 
unit 20. In addition, if the screw stop locations 35a and 35b (refer to drawing 7 ) of the image 
sensor frame 23 on the main part section 21 are formed in the sense parallel to optical-axis 16a 
of the image formation lens 1 6 for a long time, since the image sensor frame 23 will become 
movable at a cross direction, the focal location of the image formation lens 16 can be adjusted 
to accuracy. 

[001 6] Drawing 1 shows the lens configuration of the image formation lens of this invention. 
Sequentially from the body side, the image formation lens 16 is constituted by three lenses, the 
1st lens 41, the 2nd lens 42, and the 3rd lens 43, and is arranged at the image side of drawing D. 
The 1st lens 41 and the 3rd lens 43 consist of a biconvex lens, and the 2nd lens 42 consists of a 
biconcave lens. Field 43a by the side of the image of the 3rd lens 43 is formed in the shape of 
the aspheric surface. In addition, drawing D serves as opening by the side of the body of the lens 
frame 22 holding the image formation lens 1 6. 
[0017] 
[Example] 

The specification of the "1st example" image formation lens 16 is as follows. 

f= 13.44f1 = 5.09f2 = -3.70f3 = 10.16Fno= 3.5m= 0.92 [0018] The inside of the above-mentioned 

data and f are the synthetic focal distance of the image formation lens 16 whole, and f1. The 

focal distance of the 1st lens 41, and f2 The focal distance of the 2nd lens 42, and f3 The focal 

distance of the 3rd lens 43 and Fno show the f number, and m shows the scale factor. 

[0019] The lens data of the image formation lens 16 is shown in the following table 1. In addition. 
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[0020] 
[A table 1] 
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^ilu?nf -°fT;«°'^u^ -O-415715E-04C= 0.308772E-05D= -0.552697E-06[0022l Each 

0.25<f1/f3 <0.750.25<|f2 |/f<0 35^^5<N J 2^^^^^^^ ^'""^ conditional-expression 

[0023] Aberration drawing of the image formation lens 1 6 is shown in drawing 2 in addition th. 
SHctltraL-Z^M^^^^^^^^^ 

(A) express the aberration^^c' tin^Teseisird'^^^ tsTeT^^'ZT? ^efn^ 
respect.vely. Furthermore the signs S and T in astigmatism drawing of the 
?00P41 M r^"" ^^^^"^-^^'oss section and a ****-cross se^ti^speSlv 

[0024] Next, each specification and lens data are shown about another example of the 

lb2rrT T aberration dra^g 5 the spherical 

a^^n by each example, astigmatism, and distortion aberration was shoL in and 

[0025] "The 2nd example" 

^ 13.15f1 = 4.94« = -3.63f3 = 10.10Fno= 3.5m= 0.92 [00261 The lens data of the im«« 
formation lens of the 2nd example is shown in the following table 2 ""^""^ 

[A table 2] 
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[0028] The aspheric surface coefficient is as follows. 

K= 0.000000A= -0.281 501 E-03B= -0.470091 E-04C= 0.3227 13E-05D= -0.365699E-06[0029] The 
feature value of the image formation lens of the 2nd example is f1/f3 =0.489 1089|f2 
|/f=0.2760456Nd 2= 1.699305, and is filling conditional-expression 0.25<f1/f3 <0 75025<lf2 
|/f<0.351.65<Nd 2< 1.72. 
[0030] "The 3rd example" 

f= 13.50f1 = 5.32f2 = -3.83f3 = 10.24Fno= 3.5m= 0.92 [0031] The lens data of the image 
formation lens of the 3rd example is shown in the following table 3 
[0032] 
[A table 3] 
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[0033] The aspheric surface coefficient is as follows. 

K= 0.000000A= -0.255770E-03B= -0.1521 71 E-04C= -0.461 1 50E-06D= -0.654243E-07[0034] 
The feature value of the image formation lens of the 3rd example is f1/f3 =0.51 9531 2|f2 
/f=O.2837037Nd 2= 1.689312, and is filling conditional-expression 0.25<fl/f3 <0 750 25<lf2 
|/f<0.351.65<Nd 2< 1.72. 
[0035] 

[Effect of the Invention] As mentioned above, according to this invention, three lenses, a 
biconvex lens, a biconcave lens, and a biconvex lens, constitute an image formation lens, it is 
a(tjustlng the refractive power of a biconcave lens, and while amending the spherical aberration 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the lens block diagram of the image formation lens of this invention. 
[Drawing 2] It is aberration drawing of the image formation lens shown in drawing 1 , and (B) 
carries out astigmatism and, as for (C), (A) is carrying out the table of the distortion aberration 
for spherical aberration, respectively. 

[Drawing 3] It is aberration drawing by another lens configuration of the image formation lens of 
this invention. 

[Drawing 4] It is aberration drawing by still more nearly another lens configuration of the image 
formation lens of this invention. 

[Drawing 5] It is the schematic diagram showing the configuration of a picture input device. 
[Drawing 6] It is the external view of the maintenance unit which contains the image read station 
which showed drawing 5 . 

[Drawing 7] It is the exploded view of the maintenance unit shown in drawing 6 . 
[Description of Notations] 
10 Picture Input Device 
12 Image Read Station 
1 4 Photographic Film 

16 Image Formation Lens 

1 7 CCD Line Sensor 

41 1st Lens 

42 2nd Lens 

43 3rd Lens 
D Drawing 
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